EP 1 953 603 A1

(1 9) Européisches
Patentamt
European
Patent Office
Office européen
des brevets

(12)

(43) Date of publication:
06.08.2008 Bulletin 2008/32

(21) Application number: 08001430.1

(22) Date of filing: 25.01.2008

(11) EP 1953 603 A1

EUROPEAN PATENT APPLICATION

(51) IntCl.:

G03G 15/08 (2006.07) HO1R 13/24 (2006.01)

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR
HRHUIEISITLILT LULV MC MT NL NO PL PT
RO SE SI SK TR
Designated Extension States:
AL BA MK RS

(30) Priority: 30.01.2007 JP 2007019862

(71) Applicant: Brother Kogyo Kabushiki Kaisha
Nagoya-shi, Aichi 467-8561 (JP)

(72) Inventor: Sato, Shougo
Aichi 467-8562 (JP)

(74) Representative: Kuhnen & Wacker
Patent- und Rechtsanwaltsbiiro
Prinz-Ludwig-Strasse 40A
85354 Freising (DE)

(54)

(57)  When a developing cartridge is accommodated
in an accommodating section of a process unit casing,
an electrode of the developing cartridge for inputting a
bias to a developer carrier enters an engagement portion
of the process unit casing to be engaged with and fixed

FIG. 1

Process unit, image apparatus, and developing cartridge

to the engagement portion. A joint member joins the elec-
trode to a developing cartridge casing so that the devel-
oping cartridge casing is movable relative to the process
unit casing in a state in which the electrode is engaged
with and fixed to the engagement portion.
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Description

CROSS REFERENCE TO RELATED APPLICATION

[0001] The present disclosure relates to the subject
matter contained in Japanese patent application No.
2007-019862 filed on January 30, 2007, which is ex-
pressly incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Thisinvention relates to animage formation ap-
paratus such as a laser printer, and a process unit and
a developing cartridge which are mountable to the image
formation apparatus.

BACKGROUND ART

[0003] JP-A-2000-250378 discloses an image forma-
tion apparatus, and a process unit including a developing
cartridge and a photoconductor cartridge. The develop-
ing cartridge is detachably mounted to the photoconduc-
tor cartridge to form the process unit. The process unit
is detachably mounted to the image formation apparatus.
[0004] More specifically, the developing cartridge has
a developing roller and an operated section. The photo-
conductor cartridge has a photoconductor drum, a slide
support member, and a move operation section. A hous-
ing of the image formation apparatus has a guide.
[0005] When the developing cartridge is mounted to
the photoconductor cartridge, the developing roller is lo-
cated close to the photoconductor drum and the operated
section is located adjacent the slide support member..
When the process unitis mounted to the apparatus hous-
ing, the move operation section comes in sliding contact
with the guide to change the attitude of the slide support
member. The slide support member correspondingly
presses the operated section to press the developing roll-
er against the photoconductor drum.

[0006] Because the image formation apparatus is re-
quired to apply a developing bias to the developing roller,
an electrode is provided on the apparatus housing, so
that when the process unit is mounted to the apparatus
housing, the electrode is brought into contact with and
electrically connected to a shaft of the developing roller
to apply the developing bias to the developing roller.
[0007] Onone hand,inordertokeep the image quality,
it is required to press the developing roller against the
photoconductor drum uniformly in the axial direction. On
the other hand, because vibrations occur due to rotation
of the photoconductor drum during image formation, it is
required to permit slight movement of the developing car-
tridge relative to the photoconductor cartridge to follow
and absorb such vibrations. However, in a case in which
the developing roller shaft and the apparatus housing
electrode are contacted with each other to apply the de-
veloping bias to the developing roller, the slight move-
ment of the developing cartridge relative to the photo-
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conductor cartridge may result in an unstable contact be-
tween the developing roller shaft and the apparatus hous-
ing electrode, i.e. an unstable supply of the developing
bias to the developing roller. In this connection, if contact
pressure between the developing roller shaft and the ap-
paratus housing electrode is increased in an attempt to
make the contact therebetween stable, the developing
cartridge cannot sufficiently follow vibrations caused by
rotation of the photoconductor drum to undesirably de-
grade the image quality.

SUMMARY

[0008] The presentinvention provides, as one of illus-
trative, non-limiting embodiments, a process unit com-
prising: a first casing having a photoconductor on which
an electrostatic latent image can be formed; and a de-
veloping cartridge having a developer carrier for carrying
adeveloperto develop the electrostatic latentimage. The
developing cartridge is detachably mountable to the first
casing.

[0009] The first casing comprises: a firstaccommodat-
ing section for accommodating the developing cartridge
so that the developer carrier is confronted with the pho-
toconductor in a first direction. The first accommodating
section has an engagement portion.

[0010] The developing cartridge comprises: a first
electrode which enters the engagement portion in a sec-
ond direction intersecting the first direction to be engaged
with and fixed to the engagement portion when the de-
veloping cartridge is accommodated in the first accom-
modating section, and which can inputs a bias to the de-
veloper carrier; a second casing which supports the de-
veloper carrier, and which is movable relative to the first
electrode in the first direction when the developing car-
tridge is accommodated in the first accommodating sec-
tion; and a joint member which joins the first electrode to
the second casing, and which urges the first electrode
toward the engagement portion when the developing car-
tridge is accommodated in the first accommodating sec-
tion.

[0011] Accordingly, one of advantages of the present
invention is to provide an arrangement which can stably
supply a developing bias. Another one of advantages is
to provide an arrangement which can permit a movement
of the developer carrier relative to the photoconductor.
[0012] These and other advantages of the present in-
vention will be discussed in detail in the following descrip-
tion with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1is a sectional side view of a main part to
show a laser printer as an example of an image formation
apparatus of the invention.

[0014] FIG. 2 is a sectional side view of a main part of
a process unit of the laser printer shown in FIG. 1.
[0015] FIG. 3 is a left side view of a developing car-
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tridge.

[0016] FIG. 4 is a sectional view in a width direction of
the developing cartridge shown in FIG. 3 to show a de-
veloping electrode section.

[0017] FIG. 5is a left side view of a drum cartridge.
[0018] FIG. 6is a sectional view in a width direction of
the drum cartridge shown in FIG. 5 to show an electrode
guide part.

[0019] FIG. 7 is a left side view of the process unit.
[0020] FIG. 8is a sectional view in a width direction of
the process unit shown in FIG. 7 to show the developing
electrode section and the electrode guide part.

[0021] FIG. 9is a side view of a main part of an appa-
ratus casing (in a state in which the process unit is not
mounted).

[0022] FIG. 10 is a side view of the main part of the
apparatus casing (in a state in which the process unit is
being mounted).

[0023] FIG. 11 is a side view of the main part of the
apparatus casing (in a state in which the process unit
has been completely mounted).

[0024] FIG. 12 is a rear view of a contact part and an
apparatus electrode in a state of FIG. 11.

[0025] FIG. 13 is a sectional view, in a width direction,
of a modified example of the process unit shown in FIG.
7 to show a developing electrode section and an elec-
trode guide part.

[0026] FIG. 14 is a perspective view of a contact part
shown in FIG. 13.

[0027] FIG. 15 is a rear view of the contact part and
the apparatus electrode.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0028] lllustrative, non-limiting embodiments of this in-
vention will be discussed in detail with reference to the
accompanying drawings.

[0029] 1. Configuration of laser printer

[0030] FIG. 1is a sectional side view of a main part to
show a laser printer as an example of an image formation
apparatus of the invention. FIG. 2 is a sectional side view
of a main part of a process unit of the laser printer shown
in FIG. 1.

[0031] As shown in FIG. 1, a laser printer 1 includes
an apparatus casing 2 as an example of a casing. The
laser printer 1 further includes a feeder section 3 and an
image formation section 4, both provided in the apparatus

casing 2.
[0032] 1) Apparatus casing
[0033] The apparatus casing 2 has a front cover 5 on

one of side walls. The lower end part of the front cover
5 is rotatably supported on the side wall through a hinge.
When the front cover 5 is opened with the lower end part
of the front cover 5 as a fulcrum, the internal space of
the apparatus casing 2 is opened so that a process unit
accommodating section 77 (described later) as an ex-
ample of a second accommodating section is exposed.
In this state, a process unit 15 (described later) can be
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attached to and detached from the process unit accom-
modating section 77 of the apparatus casing 2. When
the front cover 5 is closed with the lower end part of the
front cover 5 as the fulcrum, the internal space of the
apparatus casing 2 is closed.

[0034] Inthe description to follow, as for the laser print-
er 1 and the process unit 15, the side where the front
cover 5 is provided is "front" and the opposite side is
"rear." The side closer to a reader in the paper thickness
direction of Figures is "left" and the side farther from the
reader in the paper thickness direction of Figures is
"right." Further, "width direction" is the same direction as
"right and left direction." These directions are only for
ease of explanation, and are not intended to limit this
invention.

[0035] 2) Feeder section

[0036] The feeder section 3 is provided for feeding a
sheet 6 to the image formation section 4. The feeder sec-
tion 3 is disposed in the bottom of the apparatus casing
2. The feeder section 3 includes a sheet feed tray 7, a
sheet feed roller 8, a pinch roller 9, a lower registration
roller 10, and an upper registration roller 11.

[0037] The sheetfeed tray 7 is detachably mounted to
the bottom of the apparatus casing 2. The sheet feed tray
7 has a paper press plate 12 on which the sheets 6 are
to be stacked. The front end part of the paper press plate
12 is urged toward the sheet feed roller 8 by a spring 13.
[0038] The sheet feed roller 8 is provided above the
front end part of the sheet feed tray 7. The pinch roller 9
is provided in front of the sheet feed roller 8. The lower
registration roller 10 and the upper registration roller 11
are provided at the rear of the sheet feed roller 8, and
are opposed to each other in an up and down direction.
The lower registration roller 10 is rotatably supported on
the apparatus casing 2. The upper registration roller 11
is rotatably supported on a drum casing 24 (described
later).

[0039] The uppermost one of the sheets 6 stacked on
the paper press plate 12 is fed one-by-one from the
stacked sheets 6 by the action of rotation of the sheet
feedroller 8. The sheet 6, thus fed by the sheet feed roller
8, passes between the sheet feed roller 8 and the pinch
roller 9 and is transported to the nip between the lower
registration roller 10 and the upper registration roller 11.
[0040] The sheet 6 nipped by the lower registration
roller 10 and the upper registration roller 11 is registered
in timing, and then is transported to a transfer position.
The transfer position is a nip position between a photo-
conductive drum 43 (described later) and a transfer roller
45 (described later).

[0041] 3) Image formation section

[0042] Theimage formation section 4 includes a scan-
ner unit 14, a process unit 15, and a fixing unit 16.
[0043] 3-1) Scanner unit

[0044] The scannerunit 14 is provided in an upper part
of the apparatus casing 2. The scanner unit 14 includes
a laser light source (not shown), a polygon mirror 17, two
lenses 18, and two reflecting mirrors 19.
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[0045] A laser beam based on image data is emitted
from the laser light source. As indicated by the dotted
linein FIG. 1, the beam is deflected by the polygon mirror
17, passes through one of the lenses 18, is bent by one
of the reflecting mirrors 19, passes through the other of
the lenses 18 and then is again bent by the other of the
reflecting mirrors 19, so that the beam is irradiated onto
the surface of the photoconductive drum 43.

[0046] 3-2) Process unit

[0047] The process unit 15 is detachably mounted to
the apparatus casing 2 so as to be located below the
scanner unit 14.

[0048] Asshownin Fig. 2, the process unit 15 includes
a developing cartridge 21 and a drum cartridge 20 to
which the developing cartridge 21 is detachably mount-
ed.

[0049] a) Developing cartridge

[0050] The developing cartridge 21 includes a devel-
oping casing 22 as an example of a second casing. The
developing cartridge 21 further includes a supply roller
27, a developing roller 28, and a layer thickness regula-
tion blade 29, all of which are provided in the developing
casing 22.

[0051] The developing casing 22 has two side walls
30 which are spaced apart from and confronted with each
other in a width direction and which are examples of a
pair of side plates. The developing casing 22 is formed
into a substantially box-like shape having an opening at
the rear side thereof. The front end part of the developing
casing 22 has a forwardly projected gripper 23. The de-
veloping casing 22 has a partition plate 31 at a midpoint
in a front and rear direction.

[0052] The front space of the developing casing 22 is
partitioned as a toner storage chamber 32 by the partition
plate 31. The rear space of the developing casing 22 is
partitioned as a developing chamber 33 by the partition
plate 31.

[0053] The toner storage chamber 32 stores positively
chargeable, nonmagnetic single component toner as a
developer. An agitator 34 is provided in the toner storage
chamber 32.

[0054] The supply roller 27, the developing roller 28,
and the layer thickness regulation blade 29 are provided
in the developing chamber 33.

[0055] The supply roller 27 is provided at the rear of
an opening 35. The supply roller 27 includes a supply
roller shaft 36 made of metal, and an electrically conduc-
tive sponge roller 37 covering the periphery of the supply
roller shaft 36. The supply roller shaft 36 is rotatably sup-
ported on side walls 30 of the developing casing 22. Axial
end parts of the supply roller shaft 36 respectively project
from the side walls 30 to the outside in the width direction
i.e., right and left direction (see FIG. 3). A developing
bias is applied to the supply roller shaft 36 from a con-
ductive plate 63 (described later) during development.
[0056] The developing roller 28 is disposed at the rear
of the supply roller 27. The developing roller 28 includes
a developing roller shaft 38 made of metal, and an elec-
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trically conductive rubber roller 39 covering the periphery
of the developing roller shaft 38. Axial (longitudinal) end
parts of the developing roller shaft 38 is rotatably sup-
ported on the side walls 30 of the developing casing 22.
The axial end parts of the developing roller shaft 38 re-
spectively project from the side walls 30 to the outside in
the width direction, i.e. right and left direction (see FIG.
3). A developing bias is applied to the developing roller
shaft 38 from the conductive plate 63 during develop-
ment.

[0057] The supply roller 27 and the developing roller
28 are disposed so that the sponge roller 37 and the
rubber roller 39 are mutually compressed.

[0058] The layer thickness regulation blade 29 in-
cludes a blade 40 made of a plate spring member, and
a press part 41 made of insulative silicone rubber. One
end part of the blade 40 is supported on an upper wall
of the developing casing 22 above the developing roller
28. An opposite end part of the blade 40 is provided with
the press part 41. The press part 41 is pressed against
the surface of the developing roller 28 by an elastic force
of the blade 40.

[0059] b) Drum cartridge

[0060] The drum cartridge 20 includes the drum casing
24 as a first casing. The drum cartridge 20 further in-
cludes a photoconductive drum 43 as an example of a
photoconductor, a scorotron type charger 44, a transfer
roller 45, and a conductive brush 46, all of which are
provided in the drum casing 24.

[0061] The drum casing 24 has two side walls 47
spaced apart from and confronted with each other in a
width direction, and is formed into a substantially box-
like shape having an opening at the upper side. The front
end part of the drum casing 24 has a forwardly projected
gripper 25. The drum casing 24 has a top cover 48 on
the rear. The rear space of the drum casing 24 is parti-
tioned as a transfer section 49, the upper side of which
is closed by the top cover 48. The front space of the drum
casing 24 is partitioned as a developing cartridge accom-
modating section 50, the upper side of which is opened.
The developing cartridge accommodating section 50 is
as an example of a first accommodating section.
[0062] The developing cartridge accommodating sec-
tion 50 is configured to accommodate the developing
casing 22 therein so that the developing cartridge 21 can
be detachably mounted to the drum cartridge 20. When
the developing casing 22 is accommodated within the
developing cartridge accommodating section 50, the de-
veloping roller 28 is confronted with the photoconductive
drum 43 in the front and rear direction.

[0063] The photoconductive drum 43, the scorotron
type charger 44, the transfer roller 45, and the conductive
brush 46 are provided in the transfer section 49.

[0064] When the developing cartridge 21 is accommo-
dated in the developing cartridge accommodating sec-
tion 50, the photoconductive drum 43 is disposed at the
rear of the developing roller 28. The photoconductive
drum 43 includes a tubular drum base 51 and a metal
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drum shaft 52. The outermost surface layer of the drum
base 51 is formed of a positively chargeable, photosen-
sitive layer.

[0065] The drum shaft 52 is disposed concentric to the
axis of the drum base 51. The drum shaft 52 is non-ro-
tatably supported on the side walls 47 of the drum casing
24. Axial end parts of the drum shaft 52 respectively
project from the side walls 47 to the outside in the width
direction (see Fig. 5).

[0066] The drum base 51 is supported by the drum
shaft 52 so that drum base 51 is rotatable about the axis
of the drum shaft 52 in the drum casing 24.

[0067] The scorotron type charger 44 is supported on
the top cover 48 so as to be located at an obliquely upper
and rear side of the photoconductive drum 43. The scoro-
tron type charger 44 is spaced apart from and confronted
with the photoconductive drum 43 so as not to come in
contact with the photoconductive drum 43. The scorotron
type charger 44 in this example generates corona dis-
charge for positive charge.

[0068] Thetransferroller45isdisposed below the pho-
toconductive drum 43. The transfer roller 45 includes a
transfer roller shaft 53 made of metal, and an ionic con-
ductive rubber roller 54 covering the periphery of the
transfer roller shaft 53. The transfer roller shaft 53 is ro-
tatably supported on the side walls 47 of the drum casing
24. A transfer bias is applied to the transfer roller shaft
53 during transfer. The rubber roller 54 is pressed against
the drum base 51 from below. Accordingly, a nip is formed
between the photoconductive drum 43 and the transfer
roller 45.

[0069] The conductive brush 46 is disposed at the rear
of the photoconductive drum 43, and confronted with the
photoconductive drum 43. The conductive brush 46 is
supported on the top cover 48 so that the tip of the brush
46 comes in contact with the surface of the drum base 51.
[0070] c) Developing and transfer operation

[0071] Toner stored in the toner storage chamber 32
is agitated by the agitator 34, and is supplied from the
opening 35 below the partition plate 31.

[0072] The toner supplied from the opening 35 is sup-
plied to the developing roller 28 by rotation of the supply
roller 27. At this time, the toner is frictionally charged
positively between the sponge roller 37 and the rubber
roller 39. Subsequently, the toner enters between the
rubber roller 39 and the press part 41 by rotation of the
developing roller 28, and is carried on the surface of the
rubber roller 39 as a thin layer of a given thickness.
[0073] Onthe other hand, the surface of the photocon-
ductive drum 43 is uniformly charged positively by the
scorotron type charger 44. Subsequently, the surface of
the photoconductive drum 43 is exposed by a scanning
laser beam of the scanner unit 14. The exposure portion
of the uniformly charged surface of the photoconductive
drum 43 is lowered in potential. Consequently, an elec-
trostatic latent image based on image data is formed on
the surface of the photoconductive drum 43.

[0074] Next, when the toner carried on the surface of
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the developing roller 28 is opposed to the photoconduc-
tive drum 43 by rotation of the developing roller 28, the
toner is supplied to the electrostatic latent image formed
on the surface of the photoconductive drum 43. Conse-
quently, the toner is selectively carried on the electrostat-
ic latentimage, i.e. the exposure portion, so that the elec-
trostatic latent image is developed as the toner image
carried on the surface of the photoconductive drum 43.
[0075] Subsequently, the photoconductive drum 43
and the transfer roller 45 are rotated so as to nip and
transport a sheet 6. When the sheet 6 passes through
the nip between the photoconductive drum 43 and the
transfer roller 45, the toner image carried on the surface
of the photoconductive drum 43 is transferred to the sur-
face of the sheet 6.

[0076] After the transfer, paper powder deposited on
the surface of the photoconductive drum 43 due to con-
tact with the sheet 6 is removed therefrom by the con-
ductive brush 46 in association with subsequent rotation
of the photoconductive drum 43.

[0077] 3-3) Fixing unit

[0078] The fixing unit 16 is provided at the rear of the
process unit 15 as shown in FIG. 1. The fixing unit 16
includes a heating roller 55 and a pressurization roller
56. The heating roller 55 includes a metal tube and a
halogen lamp disposed on and along the axis of the metal
tube. The pressurization roller 56 is disposed below the
heating roller 55 to press the heating roller 55 from below.
[0079] The fixing unit 16 thermally fixes the toner trans-
ferred to the surface of the sheet 6 while the sheet 6
passes through the nip between the heating roller 55 and
the pressurization roller 56.

[0080] A sheet ejection path 57 is provided at the rear
of the fixing unit 16 to extend in the up and down direction
toward the upper face of the apparatus casing 2. A sheet
ejection tray 58 is formed on the upper face of the appa-
ratus casing 2. Transport rollers 59 are provided in the
upstream end part of the sheet ejection path 57, and
sheet ejection rollers 60 are provided in the downstream
end part of the sheet ejection path 57.

[0081] The paper 6 with the tonerfixed thereonis trans-
ported along the sheet ejection path 57 by the transport
rollers 59, and is ejected onto the sheet ejection tray 58
by the sheet ejection rollers 60.

[0082] 2. Configuration for applying of developing bias
[0083] FIG. 3 is a left side view of the developing car-
tridge. FIG. 4 is a sectional view of the developing car-
tridge shown in FIG. 3 in a width direction to show a de-
veloping electrode section. FIG. 5 is a left side view of
the drum cartridge. FIG. 6 is a sectional view of the drum
cartridge shown in FIG. 5 in a width direction to show an
electrode guide part. FIG. 7 is a left side view of the proc-
ess unit. FIG. 8 is a sectional view of the process unit
shown in FIG. 7 in a width direction to show the devel-
oping electrode section and the electrode guide part. FIG.
9 is a side view of a main part of the apparatus casing
(in a state in which the process unit is not mounted). FIG.
10 is a side view of the main part of the apparatus casing
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(in a state in which the process unit is being mounted).
FIG. 11 is a side view of the main part of the apparatus
casing (in a state in which the process unit has been
completely mounted). FIG. 12 is a rear view of a contact
part and an apparatus electrode in FIG. 11. In FIGS. 9
to 11, to simplify the description, the members are shown
as projection views projecting in a right and left direction
from the right inside to the left outside.

[0084] 1) Developing cartridge

[0085] AsshowninFIGS. 3 and 4, the developing cas-
ing 22 includes a developing power supply section 61 for
inputting a developing bias to the supply roller 27 and
the developing roller 28. The developing power supply
section 61 includes a developing electrode section 62
and the conductive plate 63.

[0086] 1-1) Developing electrode section

[0087] As shown in FIG. 3, the developing electrode
section 62 is disposed at the left outside portion of the
developing casing 22, and is supported by the left side
wall 30 (an example of one of side plates). The develop-
ing electrode section 62 is located in front of the devel-
oping roller shaft 38. More specifically, the developing
electrode section 62 is spaced apart from and confronted
with the axial end part of the developing roller shaft 38.
[0088] As shown in FIG. 4, the developing electrode
section 62 includes a spring receiver 64, a spring 65 (an
example of a joint member), and a contact part 66 (an
example of a first electrode).

[0089] The springreceiver 64 isformed of a conductive
material into a cylindrical shape. The spring receiver 64
is integrally provided on the left side wall 30 so as to
project from the surface of the left side wall 30 to the left.
[0090] The spring 65 is a compression spring in the
form of a coil, and is formed of a conductive material.
One end part of the spring 65 is press-fitted and thus
fixed to the spring receiver 64.

[0091] The contact part 66 is formed of a conductive
material, and has a substantially U-shape in cross sec-
tion. The contact part 66 includes a cylindrical base end
contact part 68 and a hemispherical tip insertion part 67
integral with the contact part 68.

[0092] The tip insertion part 67 is formed on the left
end part of the base end contact part 68 so as to be
smoothly continuous from the left end part of the base
end contract part 68. The surface of the tip insertion part
67 isformed as a slope surface 69 (hemispherical surface
in this example) such that the surface is curved from the
outermost peripheral end of the tip insertion part 67 to-
ward the center thereof as it goes from the right to the
left. The surface of the base end contract part 68 is formed
as a contact surface 70 extending along the right and left
direction. In this example, the peripheral length of the
slope surface 69 as defined in an imaginary plane or-
thogonal to an axis of the contact part 66 is gradually
decreased as the slope surface 69 goes from the right
to the left, and the contact surface 70 is concentric and
parallel to the axis of the contact part 66. The contact
surface 70 contains an imaginary straight line L1 which
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is parallel to the urging direction of the spring 65.
[0093] An opposite end part of the spring 65 is press-
fitted and thus fixed to the base end contact part 68. Ac-
cordingly, the contact part 66 and the spring receiver 64
are joined and electrically connected together by the
spring 65. Flexibility of the spring 65 permits a movement
of the contact part 66 relative to the spring receiver 64 in
the up-and-down, and right-and-left direction (in any di-
ametrical direction with the spring 65 as the center). Ac-
cordingly, a relative movement between the developing
casing 22 and the contact part 66 in a direction substan-
tially parallel to the left side wall 30 is permitted. The
contact part 66 is urged in a direction substantially or-
thogonal to the left side wall 30, namely, from the right
inside to the left outside, by the elasticity of the spring 65.
[0094] 1-2) Conductive plate

[0095] The conductive plate 63 is formed of a conduc-
tive material into a plate shape, and is provided on the
surface of the left side wall 30 as shown in FIG. 3. The
developing roller shaft 38 passes through the rear end
part of the conductive plate 63, the supply roller shaft 36
passed through a midway part of the conductive plate 63
in the front and rear direction, and the spring receiver 64
is in contact with the front end part of the conductive plate
63. The developing roller shaft 38, the supply roller shaft
36 and the spring receiver 64 are electrically connected
to the conductive plate 63.

[0096] 2) Drum cartridge

[0097] AsshowninFIGS. 5 and 6, the drum casing 24
includes a drum guide section 71 for guiding the devel-
oping casing 22 into the developing cartridge accommo-
dating section 50, an electrode fixing hole 76 (an example
of an engagement portion) for positioning the developing
electrode section 62, and a pair of plate spring members
95 (see FIG. 2, an example of urging means) for pressing
the developing casing 22 toward the rear.

[0098] 2-1) Drum guide section

[0099] The drum guide section 71 includes a shaft
guide part 72 (an example of a second guide part) for
guiding the developing casing 22 into the developing car-
tridge accommodating section 50, and an electrode guide
part 73 (an example of a first guide part) for guiding the
developing electrode section 62 to the electrode fixing
hole 76 (described later).

[0100] a) Shaft guide part

[0101] The shaft guide part 72 is formed in each of the
side walls 47 of the drum casing 24, is located at the rear
of the developing cartridge accommodating section 50
as shown in FIG. 5. The shaft guide part 72 includes a
guide start groove 74 in the form of a wide notch extend-
ing downward from the upper edge of the side wall 47,
and a guide end groove 75 in the form of a narrow notch
extending rearward from the lower end part of the guide
start groove 74.

[0102] The guide startgroove 74 extends in the up and
down direction, and the lower end part of the guide start
part 74 corresponds in location to a position of the drum
shaft 52 in the up and down direction. The guide end
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groove 75 extends in the front and rear direction contin-
uously from the lower end part of the guide start groove
74.Therear end part ofthe guide end groove 75 is located
ataposition rearward beyond a position of the developing
roller shaft 38 kept in contact with the photoconductive
drum 43.

[0103] b) Electrode guide part

[0104] The electrode guide part 73 is formed in the left
side wall 47 of the drum casing 24, and is located at the
center of the developing cartridge accommdating section
50 in the front and rear direction. The electrode guide
part 73 is disposed in front of the guide start groove 74
such that the electrode guide part 73 is spaced apart from
the guide start groove 74 correspondingly to a distance
between the developing roller shaft 38 and the develop-
ing electrode section 62.

[0105] AsshowninFIG. 5, the electrode guide part 73
extends downward from the upper edge of the left side
wall 47 to the electrode fixing hole 76 (described later).
As shown in FIG. 6, the electrode guide part 73 is pro-
truded from the left side wall 47 toward the left side, and
presents a substantially "]" shape as viewed in a plan
view. The electrode guide part 73 extends in the up and
downdirection, and has a substantially trapezoidal shape
as viewed in a side view such that the lower end part of
the electrode guide part 73 is narrower than the upper
end part thereof. The electrode guide part 73 is formed
as a part of the left side wall 47 to define a groove, the
upper and lower end parts of which are open.

[0106] 2-2) Electrode fixing hole

[0107] The electrode fixing hole 76 is provided for al-
lowing the contact part 66 to be inserted when the devel-
oping cartridge 21 is mounted in place to the drum car-
tridge 20, thereby exposing the contact part 66 to the left
outside from the left side wall 47.

[0108] The electrode fixing hole 76 is disposed below
the electrode guide part 73 in the left side wall 47. The
electrode fixing hole 76 is formed as a through hole which
passes through the left side wall 47 and which has a
substantially U-shape as viewed in a side view such that
a lower end part of the electrode fixing hole 47 is curved.
The lower edge of the electrode fixing hole 76 corre-
sponds in location to a position of the lower edge of the
guide end groove 75 in the up and down direction. The
length of the electrode fixing hole 76 in the up and down
direction corresponds to the length of the contact part 66
in the up and down direction.

[0109] 2-3) Plate spring member

[0110] The plate spring members 95 are provided on
respective right and left end parts of the front wall of the
drum casing 24. Each of the plate spring members 95
has a substantially inverted-V shape in cross section. The
front piece of the plate spring member 95 is fixed to the
rear face of the front wall of the drum casing 24, and the
rear piece thereof is supported by the front piece thereof
so as to be elastically deformable in the front and rear
direction.

[0111] 3) Attachment and detachment of developing
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cartridge to and from drum cartridge

[0112] 3-1)Attachmentofdeveloping cartridge to drum
cartridge
[0113] When the developing cartridge 21 is to be at-

tached (mounted) to the drum cartridge 20, first the grip-
per 23 is gripped and the developing casing 22 is placed
above the developing cartridge accommodating section
50in such aninclined state that the rear of the developing
casing 22 is oriented downward, as indicated by one-
dotted chain line in FIG. 7. Next, the developing roller
shaft 38 is inserted into the guide start groove 74 from
above and the developing electrode section 62 is inserted
into the electrode guide part 73 from above.

[0114] The developing roller shaft 38 is guided by the
guide start groove 74 to the lower end part of the guide
start groove 74 in the up and down direction. While the
contact part 66 of the developing electrode section 62 is
slidingly contacted with the inner wall face of the elec-
trode guide part 73 by the urging force of the spring 65,
the contact part 66 is guided by the electrode guide part
73 downward in the up and down direction.

[0115] Subsequently, when the front of the developing
casing 22 is swung downward with the rear thereof as a
fulcrum as indicated by the arrow, the developing roller
shaft 38 is inserted into the guide end groove 75 from
the front and the developing electrode section 62 is in-
serted into the electrode fixing hole 76 from above.
[0116] Accordingly, the developing roller shaft 38 is
guided by the guide end groove 75 in the front and rear
direction until the rubber roller 39 comes in contact with
the drum base 51. In this state, the developing roller shaft
38 is located at a midpoint of the guide end groove 75 in
the front and rear direction (see solid line in FIG. 7).
[0117] Concurrently, the slope surface 69 of the con-
tact part 66 of the developing electrode section 62 is
brought into sliding contact with the upper edge of the
electrode fixing hole 76 of the drum casing 24, and when
the developing electrode section 62 is opposed to the
electrode fixing hole 76, the contact part 66 urged toward
the electrode fixing hole 76 by the spring 65 is inserted
into and engaged with the electrode fixing hole 76 as
shown in FIG. 8. Consequently, the contact part 66 is
fixed to the electrode fixing hole 76 in such a state that
the contact part 66 is exposed from the electrode fixing
hole 76 and protruded from the electrode guide part 73
to the left in the right and left (see solid line in FIG. 7).
[0118] This way, the developing cartridge 21 can be
mounted in place to the drum cartridge 20. In this state,
the front wall of the developing casing 22 is pressed to-
ward the rear by the plate spring members 95 so that the
developing roller 28 and the photoconductive drum 43
are pressed against each other uniformly over the right
and left direction (axial direction).

[0119] In this state, a movement of the developing roll-
er shaft 38 along the guide end groove 75 in the front
and rear direction is permitted, and while the contact part
66 is positioned in and fixed to the electrode fixing hole
76, a movement of the contact part 66 relative to the
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developing casing 22 is permitted because of flexibility
of the spring 65. Thus, the developing casing 22 is dis-
posed in the developing cartridge accommodating sec-
tion 50 so as to be movable relative to the contact part
66 in the front and rear direction.

[0120] 3-2) Detaching of developing cartridge from
drum cartridge
[0121] When the developing cartridge 21 is to be de-

tached from the drum cartridge 20, first the developing
gripper 23 is gripped and the front of the developing cas-
ing 22 is swung upward with the rear thereof as a fulcrum.
[0122] The contact part 66 is moved upward so that
the slope surface 69 of the contact part 66 is brought into
sliding contact with the upper edge of the electrode fixing
hole 76 of the drum casing 24. The contact part 66 is
retreated toward the right inside against the urging force
of the spring 65, and the contact part 66 is disengaged
from the electrode fixing hole 76. The developing roller
shaft 38 is guided by the guide end groove 75 to the lower
end part of the guide start groove 74 toward the front in
the front and rear direction.

[0123] Subsequently, the developing casing 22 is lifted
upward in an inclined state in which the rear is oriented
downward.

[0124] Then, while the contact part 66 of the develop-
ing electrode section 62 is slidingly contacted with the
inner wall face of the electrode guide part 73 by the urging
force of the spring 65, the developing electrode section
62 is guided upward in the up and down direction to the
upper end part of the electrode guide part 73and there-
after the developing electrode section 62 is released from
the electrode guide part 73. The developing roller shaft
38 is guided by the guide start groove 74 upward in the
up and down direction to the upper end part of the guide
start groove 74, and thereafter the developing roller shaft
38 is released from the guide start groove 74.

[0125] This way, the developing cartridge 21 can be
detached from the drum cartridge 20.

[0126] 4) Apparatus casing

[0127] As shown in FIG. 9, the apparatus casing 2 in-
cludes the process unit accommodating section 77 (an
example of a second accommodating section) for accom-
modating the drum casing 24 therein, apparatus side
plates 90 respectively provided on right and left sides of
the process unitaccommodating section 77, and process
unit guide units 91 respectively provided the apparatus
side plates 90.

[0128] The process unit accommodating section 77 is
provided within the internal space of the apparatus casing
2, and can be accessed from the exterior by opening the
front cover 5 (see also FIG. 1). The process unit accom-
modating section 77 is partitioned in the internal space
of the apparatus casing 2, and is located below the scan-
ner unit 14 and above the feeder section 3.

[0129] The apparatus side plates 90 partitions the right
and left sides of the process unit accommodating section
77. The apparatus side plates 90 also supports the right
and left sides of the scanner unit 14.
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[0130] The process unitguide units 91 are respectively
provided on the inner side faces of the apparatus side
plates 90. Each of the process unit guide unit 91 has an
apparatus guide section 78 for guiding the process unit
15 to be attached to and detached from the apparatus
casing 2. One of the process unit guide unit 91, the left
guide unit 91 in this example, has an apparatus electrode
79 (an example of a second electrode or an electrode on
the apparatus side) for inputting a developing bias to the
contact part 66.

[0131] 4-1) Apparatus guide section

[0132] The apparatus guide section 78 includes an up-
per guide groove 80 and a lower guide groove 81 as
shown in FIG. 9.

[0133] a) Upper guide groove

[0134] The upper guide groove 80 is provided in each
of the process unit guide units 91, and is located above
a central portion of the apparatus casing 2 in the up and
down direction.. The upper guide groove 80 extends from
the front edge of the apparatus casing 2 toward the rear
in the front and rear direction to be slightly inclined down-
ward.

[0135] A drum shaft guide section 83 extends contin-
uously from the upper guide groove 80 so as to guide
the drum shaft 52 to a mounted position. The drum shaft
guide section 83 is narrow, and extends beyond a contact
guide section 82 (described later) rearward in the front
and rear direction. The drum shaft guide section 83 is
inclined downward.

[0136] A stopper spring 84 for retaining the drum shaft
52 at the mounted position is provided at the rear end
part of the drum shaft guide section 83.

[0137] One of the process unit guide unit 91, the left
guide unit 91 in this example, has the contact guide sec-
tion 82. The contact guide section 82 is formed in the
lower part of the upper guide groove 80 so as to guide
the contact part 66 to the apparatus electrode 79. The
contact guide section 82 is inclined downward to a mid-
point of the upper guide groove 80 in the front and rear
direction, and is largely recessed downward at the mid-
point of the upper guide groove 80 to present an arcuate
shape.

[0138] b) Lower guide groove

[0139] The lower guide groove 81 is provided in each
of the process unit guide units 91 and is located in the
central portion of the apparatus casing 2 in the up and
down direction to be spaced apart from the upper guide
groove 80 in the up and down direction. The lower guide
groove 81 extends in the front and rear direction to be
substantially parallel to the upper guide groove 80. The
lower guide groove 81 is slightly inclined downward from
the front edge of the apparatus casing 2 toward the rear.
[0140] The rear end part of the lower guide groove 81
is located above the lower registration roller 10, and is
located at the substantially same position as the rear end
part of the contact guide section 82 in the front and rear
direction. The rear end part of the lower guide groove 81
has a press spring 85 for urging the upper registration
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roller 11 toward the lower registration roller 10.

[0141] 4-2) Apparatus electrode

[0142] The apparatus electrode 79 is provided in one
of the process unit guide unit 81, the left guide unit 91 in
this example. The apparatus electrode 79 is disposed at
the rear end part of the contact guide section 82 in the
process unit accommodating section 77.

[0143] A pin 86 is provided below the rear end part of
the contact guide section 82. The pin 86 projects from
the left apparatus side plate 90 to the left outside.
[0144] The apparatus electrode 79 includes a winding
part 87 in the form of a coil, and a contact part 88 con-
tinuous from the winging part 87 and extending in the
tangential direction of the winding part 87.

[0145] The winding part 87 is press-fitted to the pin 86
so that the apparatus electrode 79 is supported on the
pin 86. The contact part 88 is directed upright along the
rear edge of the contact guide section 82.

[0146] A developing bias is applied to the apparatus
electrode 79 from a high-voltage board (not shown) pro-
vided in the apparatus casing 2.

[0147] 5) Attachment and detachment of process unit
to and from apparatus casing

[0148] 5-1) Attachment of process unit in apparatus
casing
[0149] When the process unit 15 is to be attached

(mounted) to the apparatus casing 2, first the front cover
5is opened and the process unitaccommodating section
77 is exposed as shown in FIG. 9.

[0150] Next, the gripping part 25 is gripped, and the
process unit 15 is placed in front of the process unit ac-
commodating section 77. Thereafter, the drum shaft 52
and the contact part 66 are inserted into the upper guide
groove 80 from above, and the upper registration roller
11 isinserted into the lower guide groove 81 from above.
Subsequently, the process unit 15 is pushed toward the
rear. As shown in FIGS. 10 and 11, the drum shaft 52 is
guided by the drum shaft guide section 83 to the rear end
part of the drum shaft guide section 83 in the front and
rear direction. The contact part 66 is guided by the contact
guide section 82 to the rear end part of the contact guide
section 82 in the front and rear direction. The upper reg-
istration roller 11 is guided by the lower guide groove 81
to the rear end part of the lower guide groove 81 in the
front and rear direction.

[0151] Whenthe drum shaft52 climbs over the stopper
spring 84, the drum shaft 52 is pressed against the rear
end part of the drum shaft guide section 83 by the urging
force of the stopper spring 84 as shown in FIG. 11. This
way, the drum shaft 52 can be fixed at the mounted po-
sition.

[0152] When the contact part 66 is guided to a position
confronted with the apparatus electrode 79, the appara-
tus electrode 79 comes in contact with the contact face
70 of the contact part 66 from the rear (photoconductive
drum 43 side) (see FIG. 12).

[0153] When the upper registration roller 11 is guided
to the reard end part of the lower guide groove 81, the
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upper registration roller 11 is urged downward by the
press spring 85 to be pressed against the lower registra-
tion roller 10.

[0154] This way, the process unit 15 can be mounted
to the apparatus casing 2. Thereafter, the front cover 5
is closed so that the process unitaccommodating section
77 is closed.

[0155] During development, the developing bias ap-
plied from the high-voltage board to the apparatus elec-
trode 79 is applied through the contact part 66, the spring
65, the spring receiver 64 and the conductive plate 63 to
the developing roller shaft 38 and the supply roller shaft
36.
[0156]
casing
[0157] Whenthe processunit 15isto be detached from
the apparatus casing 2, first the front cover 5 is opened
and the process unit accommodating section 77 is ex-
posed as shown in FIG. 11.

[0158] Next, the gripping part 25 is gripped and the
process unit 15 is drawn out to the front. The drum shaft
52 climbs over the stopper spring 84 and is guided by
the drum shaft guide section 83 to the front end part of
the drum shaft guide section 83 in the front and rear di-
rection as shown in FIG. 10. The contact part 66 is for-
wardly moved away from the apparatus electrode 79,
and is guided by the contact guide section 82 to the front
end part of the contact guide section 82 in the front and
rear direction according to. The upper registration roller
11 is released from the press spring 85, and is guided
by the lower guide groove 81 to the front end part of the
lower guide groove 81 in the front and rear direction.
[0159] Thereafter, the drum shaft 52 and the contact
part 66 are removed from the upper guide groove 80,
and the upper registration roller 11 is removed from the
lower guide groove 81.

[0160] This way, the process unit 15 can be detached
from the apparatus casing 2.

[0161] 3. Function and advantages for application of
developing bias

[0162] 1)Whenthe developing cartridge 21is mounted
to the drum cartridge 20, the contact part 66 is inserted
into the electrode fixing hole 76 by the urging force of the
spring 65 and is positioned in the electrode fixing hole
76. On the other hand, the developing roller shaft 38 is
permitted to move in the front and rear direction along
the guide end groove 75, and a relative movement of the
contact part 66 to the developing casing 22 is permitted
because of flexibility of the spring 65. Thus, the develop-
ing casing 22 can be disposed in the developing cartridge
accommodating section 50 to be movable relative to the
contact part 66 in the front and rear direction.

[0163] Consequently, even if vibrations are generated
due to rotation of the photoconductive drum 43 during
image formation, the developing casing 22 can be moved
in the front and rear direction relative to the drum casing
24 to follow and absorb the vibrations. On the other hand,
since the contact part 66 is positioned in and fixed to the

5-2) Detaching of process unit from apparatus
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electrode fixing hole 76, the movement of the developing
casing 22 relative to the drum casing 24 in the front and
rear direction does not affect the fixed position of the
contact part 66, and the contact of the contact part 66
with the apparatus electrode 79 at the fixed position can
be maintained. Thus, the developing bias can be stably
supplied.

[0164] 2)Whenthe developingcartridge 21is mounted
to the drum cartridge 20, the slope surface 69 of the con-
tact part 66 is brought into sliding contact with the upper
edge of the electrode fixing hole 76 of the drum casing
24. Thus, the contact part 66 can be engaged with the
electrode fixing hole 76 reliably in the up and down di-
rection.

[0165] When the developing cartridge 21 is detached
from the drum cartridge 20, the slope surface 69 is
brought into sliding contact with the upper edge of the
electrode fixing hole 76 of the drum casing 24. Thus, the
engagement of the contact part 66 with the electrode
fixing hole 76 can be released reliably in the up and down
direction. In particular, since the slope surface 69 is
formed in the tip insertion part 67, the engagement of the
contact part 66 with the electrode fixing hole 76 and the
disengagement of the contact part 66 from the electrode
fixing hole 76 can be ensured reliably.

[0166] 3) Since the contact face 70 is formed in the
base end contact part 68 of the contact part 66 to have
a constant outer diameter, a contact area between the
contact part 66 and the apparatus electrode 79 can be
made constant, and can be arranged on a continuous
straight line L2 as viewed in the front and rear direction.
Thus, reliable contact between the contact part 66 and
the apparatus electrode 79 can be ensured. Consequent-
ly, the bias can be stably supplied. Since the contact face
70 is configured to receive contact pressure of the appa-
ratus electrode 79 in a direction perpendicular to the urg-
ing direction of the spring 65, the contact pressure of the
apparatus electrode 79 on the contact face 70 does not
cause a force of component that pushes the contact part
66 against the urging force of the spring 65. Therefore,
even if the contact pressure of the apparatus electrode
79 is made larger, the contact part 66 is prevented from
being displaced and removed from the electrode fixing
hole 76, and more reliable contact between the contact
part 66 and the apparatus electrode 79 can be ensured.
Since the contact face 70 is defined as a surface which
contains the imaginary straight line L1 parallel to the urg-
ing direction of the spring 65, the apparatus electrode 79
can come in contact with the contact face 70 at any point
existing on the imaginary straight line L1 even if the con-
tact part 66 is slightly offset in the urging direction of the
spring 65. Therefore, reliable contact between the con-
tact part 66 and the apparatus electrode 79 can be en-
sured.

[0167] 4) Further, the spring 65 is formed of a conduc-
tive material, so that the developing bias can be applied
reliably to the developing roller 28.

[0168] 5)Whenthe developing cartridge 21 is mounted
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to the drum cartridge 20, the contact part 66 is guided to
the electrode fixing hole 76 along the electrode guide
part 73. Thus, the engagement of the contact part 66 with
the electrode fixing hole 76 can be ensured reliably.
[0169] 6) The drum guide section 71 has the electrode
guide part 73 and the guide start groove 74 that both
extendinthe up and down direction. Thus, the developing
cartridge 21 can be mounted smoothly to the drum car-
tridge 20.

[0170] On the other hand, the guide end groove 75
extends in the front and rear direction to permit the de-
veloping roller shaft 38 to move in the front and rear di-
rection, whereas the electrode fixing hole 76 is not elon-
gated in the front and rear direction. Thus, even if the
developing cartridge 21 is moved in the front and rear
direction relative to the drum cartridge 20 to follow and
absorb vibrations caused by rotation of the photoconduc-
tive drum 43 during image formation, the contact part 66
can be prevented from moving in the front and rear di-
rection.

[0171] Accordingly, the developing cartridge 21 can be
mounted smoothly to the drum cartridge 20, and further
the contact part 66 can be fixed reliably in the electrode
fixing hole 76 during image formation.

[0172] 7) When the process unit 15 is mounted to the
apparatus casing 2, the contact part 66 and the apparatus
electrode 79 come in contact with each other in the front
and rear direction, i.e. a direction in which the developing
roller 28 and the photoconductive drum 43 are confronted
with each other. Since the direction in which the devel-
oping roller 28 and the photoconductive drum 43 are con-
fronted with each other is one of references used for po-
sitioning the process unit 15 relative to the apparatus
casing 2, reliable contact between the contact part 66
and the apparatus electrode 79 can be ensured. In this
connection, the axes of the developing roller 28, the pho-
toconductive drum 43 and the contact part 66 in this ex-
ample are aligned substantially on an imaginary straight
line when the developing cartridge 21 is mounted to the
drum cartridge 20.

[0173] 8) In particular, the apparatus electrode 79
comes in contact with the contact part 66 from the rear
(photoconductive drum 43 side). Thus, reliable contact
between the contact part 66 and the apparatus electrode
79 can be ensured without hindering mounting of the
process unit 15 to the apparatus casing 2.

[0174] 4. Modified examples

[0175] 4-1) Modified example of contact part

[0176] FIG. 13 is a sectional view, in a width direction,
of the process unit shown in FIG. 7 to show a developing
electrode section and an electrode guide part. FIG. 14 is
a perspective view of a contact part shown in FIG. 13.
FIG. 15is arear view of the contact part and an apparatus
electrode. Members similar to those previously described
with reference to the accompanying drawings are denot-
ed by the same reference numerals in FIGS. 13 to 15
and will not be discussed again.

[0177] Inthe description given above, the contact part
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66 is formed by the cylindrical base end contract part 68
and the hemispherical tip insertion part 67 to provide a
substantially U-shape in cross section. As shown in FIG.
14, the contact part 66 can also be formed into a sub-
stantially triangular prism.

[0178] A contact part 66 includes an inclined wall 89
and flat walls 100 integral with the inclined wall 89. The
inclined wall 89 has a substantially V-shape in cross sec-
tion, and extends in the front and rear direction. Each of
the flat walls 100 has a substantially triangle shape, and
closes a respective one of front and rear end parts of the
inclined wall 89. In this example, the surface of the in-
clined wall 89 functions as a slope surface 69, and the
surface of the flat wall 100 functions as a contact face 70.
[0179] As shownin FIG. 13, a spring 65 is fixed to the
inner wall of the inclined wall 89 of the contact part 66.
[0180] As shown in FIG. 15, the V-shaped slope sur-
face 69 of the contact part 66 can be brought into contact
with both sides of an electrode fixing hole 76 in the up
and down direction (i.e., a direction orthogonal to both
the urging direction of the spring 65 and the direction in
which a developing roller 28 and a photoconductive drum
43 are confronted with each other). Thus, engagement
of the contact part 66 with the electrode fixing hole 76
and disengagement of the contact part 66 from the elec-
trode fixing hole 76 can be ensured reliably. In this con-
nection, in this example, not only the upper edge of the
electrode fixing hole 76 but also the lower edge of the
electrode fixing hole 76 is formed linearly, so that the
electrode fixing hole 76 is defined as a rectangular
through-hole. On the other hand, the contact face 70 of
the wall 100 is flat and thus can be reliably brought into
contact with a apparatus electrode 79.

[0181] In this example, the contact part 66 has a sub-
stantially triangle shape in cross section, but can also be
formed to have a substantially semicircle shape in cross
section, for example.

[0182] 4-2) Modified example of image formation ap-
paratus
[0183] In the description given above, the drum car-

tridge 20 is attached to and detached from the apparatus
casing 2, but the drum cartridge 20 can also be integrated
into the apparatus casing 2. In this case, the developing
cartridge 21 can be attached to and detached from the
drum cartridge 20 provided in the apparatus casing 2.
[0184] In the description given above, a monochrome
laser printer is illustrated as an example of the image
formation apparatus, but the image formation apparatus
of the invention also includes a color laser printer. In this
case, for example, a plurality of (for example, four) de-
veloping cartridges in which different color toners are
stored are detachably mounted to one process unit. Al-
ternatively, a plurality of (for example, four) developing
cartridges in which different color toners are stored are
detachably mounted to a plurality of (for example, four)
process units in a one-to-one correspondence.

[0185] The presentinvention can provide the following
illustrative, non-limiting embodiments:
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[0186] (1) Aprocessunitincluding: afirstcasinghaving
a photoconductor on which an electrostatic latent image
is formed; and a developing cartridge having a developer
carrier for carrying a developer to develop the electro-
static latent image, the developing cartridge being de-
tachably mounted to the first casing, wherein the first
casingincludes afirstaccommodating section for accom-
modating the developing cartridge so that the developer
carrier is confronted with the photoconductor, the first
accommodating section having a through hole in a direc-
tion intersecting a direction in which the developer carrier
and the photoconductor are confronted with each other,
and wherein the developing cartridge includes: a first
electrode, engaged with and fixed to the through hole
when the developing cartridge is accommodated in the
first accommodating section, for inputting a bias to the
developer carrier; a second casing for supporting the de-
veloper carrier, the second casing being placed in the
first accommodating section movably relative to the first
electrode in the direction in which the developer carrier
and the photoconductor are confronted with each other
when the developing cartridge is accommodated in the
first accommodating section; and a joint member for join-
ing the first electrode and the second casing and urging
the first electrode toward the through hole when the de-
veloping cartridge is accommodated in the first accom-
modating section.

[0187] (2) The process unit according to (1), wherein
the first electrode includes a slope surface inclined from
the outside of the first electrode to the inside thereof as
the slope surface goes in a direction from the upstream
side in the urging direction of the joint member to the
downstream side and the slope surface is located at least
in the downstream side.

[0188] (3) The process unit according to (2), wherein
the slope surface is provided on the first electrode in a
direction orthogonal to both the urging direction of the
joint member and the direction in which the developer
carrier and the photoconductor are confronted with each
other.

[0189] (4) The process unit according to any one of (1)
to (3), wherein the first electrode includes a contact face
containing a line along the urging direction of the joint
member.

[0190] (5) The process unit according to any one of (1)
to (4), wherein the joint member is formed of a conductive
material.

[0191] (6) The process unit according to any one of (1)
to (5), wherein the first casing is formed with a first guide
section for guiding the first electrode to the through hole
when the developing cartridge is mounted to the first cas-
ing.

[0192] (7) The process unit according to (6), wherein
the first casing is formed with a second guide section for
guiding the second casing to the first accommodating
section when the developing cartridge is mounted to the
first casing, wherein the second guide section is formed
so that a direction when guide is started and a direction
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in which guide is terminated differ and the direction when
guide is terminated becomes a direction along the direc-
tion in which the developer carrier and the photoconduc-
tor are confronted with each other, and wherein the first
guide section is formed along the direction when the
guide of the second guide section is started.

[0193] (8), An image formation apparatus including: a
process unit including a first casing having a photocon-
ductor on which an electrostatic latent image is formed,
and a developing cartridge having a developer carrier for
carrying a developer to develop the electrostatic latent
image, the developing cartridge being detachably mount-
ed to the first casing; and an apparatus casing to which
the process unit is detachably mounted, wherein the first
casingincludes afirstaccommodating section for accom-
modating the developing cartridge so that the developer
carrier is confronted with the photoconductor, the first
accommodating section being formed with athrough hole
in a direction intersecting a direction in which the devel-
oper carrier and the photoconductor are confronted with
each other, wherein the developing cartridge includes: a
first electrode, engaged with and fixed to the through hole
when the developing cartridge is accommodated in the
first accommodating section, for inputting a bias to the
developer carrier; a second casing for supporting the de-
veloper carrier, the second casing being placed in the
first accommodating section movably relative to the first
electrode in the direction in which the developer carrier
and the photoconductor are confronted with each other
when the developing cartridge is accommodated in the
first accommodating section; and a joint member for join-
ing the first electrode and the second casing and urging
the first electrode toward the through hole when the de-
veloping cartridge is accommodated in the first accom-
modating section, and wherein the apparatus casing in-
cludes: a second accommodating section for accommo-
dating the first casing; and a second electrode disposed
in the second accommodating section and contacted with
the first electrode.

[0194] (9) The apparatus according to (8), wherein the
second electrode is confronted with the first electrode
along the direction in which the developer carrier and the
photoconductor are confronted with each other.

[0195] (10) The apparatus according to (9), wherein
the second electrode is confronted with the first electrode
from the photoconductor side.

[0196] (11), A developing cartridge including: a devel-
oper carrier for carrying a developer; a second casing
having a pair of side plates for supporting longitudinal
end parts of the developer carrier; a first electrode for
inputting a bias to the developer carrier; and a joint mem-
ber for joining the first electrode and one of the side plates
and urging the first electrode in a vertical direction to the
one of the side plates, thereby joining the second casing
and the first electrode relatively movably in a direction
parallel to the one of the side plates.

[0197] (12) The developing cartridge accordingto (11),
wherein the first electrode includes a slope surface in-
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clined from the outside of the first electrode to the inside
thereof as the slope surface goes in a direction from the
upstream side in the urging direction of the joint member
to the downstream side, and the slope surface is located
at least in the downstream side.

[0198] (13) The developing cartridge accordingto (12),
wherein the slope surface is provided on the first elec-
trode in a direction orthogonal to the urging direction of
the joint member.

[0199] (14) The developing cartridge according to any
one of ((11) to (13), wherein the first electrode includes
a contact face containing a line along the urging direction
of the joint member.

[0200] (15) The developing cartridge according to any
one of (11) to (14), wherein the joint member is formed
of a conductive material.

[0201] In the illustrative, non-limiting embodiment of
(1), when the developing cartridge is mounted to the first
casing, the first electrode is engaged with the through
hole of the first casing by the urging force of the joint
member and is fixed. The second casing is placed in the
first accommodating section so that the second casing
can make a relative movement to the first electrode in
the direction in which the developer carrier and the pho-
toconductor are confronted with each other. Thus, when
an image is formed, even if vibrations occur due to rota-
tion of the photoconductor, the developing cartridge can
be moved relative to the first casing to follow the vibra-
tions. On the other hand, since the first electrode is po-
sitioned as the first electrode is engaged with the through
hole and is fixed, even if the developing cartridge is
moved relative to the first casing, the first electrode can
be kept in contact with the apparatus electrode at a fixed
position. Thus, the bias can be stably supplied.

[0202] In the illustrative, non-limiting embodiment of
(2), when the developing cartridge is mounted to the first
casing, the slope surface of the first electrode is brought
into sliding contact with the edge of the through hole of
the second casing. Thus, the first electrode can be en-
gaged reliably with the through hole. When the develop-
ing cartridge is detached from the first casing, the slope
surface is also brought into sliding contact with the edge
of the through hole of the second casing. Thus, the en-
gagement of the first electrode with the through hole can
be released reliably.

[0203] In the illustrative, non-limiting embodiment of
(3), in the first electrode, the slope is provided in the di-
rection orthogonal to both the urging direction of the joint
member and the direction in which the developer carrier
and the photoconductor are confronted with each other.
Thus, the engagement of the first electrode with the
through hole and the disengagement of the first electrode
from the through hole can be ensured reliably from the
direction orthogonal to both the urging direction of the
joint member and the direction in which the developer
carrier and the photoconductor are confronted with each
other.

[0204] In the illustrative, non-limiting embodiment of
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(4), since the contact face of the first electrode contains
a line portion along the urging direction of the joint mem-
ber, even if the contact pressure between the first elec-
trode and the apparatus electrode is strong, it is unlikely
that the first electrode is disengaged from the through
hole, and therefore reliable contact between the first elec-
trode and the apparatus electrode can be ensured. Con-
sequently, the bias can be stably supplied.

[0205] In the illustrative, non-limiting embodiment of
(5), the joint member is formed of a conductive material.
Thus, the bias can be applied reliably to the developer
carrier.

[0206] In the illustrative, non-limiting embodiment of
(6), when the developing cartridge is mounted to the first
casing, the first electrode is guided to the through hole
along the first guide section. Thus, the reliable engage-
ment of the first electrode with the through hole can be
ensured.

[0207] In the illustrative, non-limiting embodiment of
(7), the direction of the first guide section and the direction
in which guide of the second guide section is started are
the same direction. Thus, the developing cartridge can
be smoothly placed in the first casing. On the other hand,
the direction of the first guide section and the direction
in which guide of the second guide section is terminated
differ. This means that the direction of the first guide sec-
tion differs from the direction in which the developer car-
rier and the photoconductor are confronted with each oth-
er. Thus, when animage is formed, evenifthe developing
cartridge is moved relative to the first casing to follow
vibrations caused by rotation of the photoconductor, the
first electrode can be prevented from being moved along
the first guide section. Consequently, while the develop-
ing cartridge can be mounted smoothly in the first casing,
the first electrode can be fixed reliably in the through hole
when an image is formed.

[0208] In the illustrative, non-limiting embodiment of
(8), when the developing cartridge is mounted to the first
casing, the first electrode is engaged with the through
hole of the first casing by the urging force of the joint
member and is fixed. The second casing is placed in the
first accommodating section so that the second casing
can make a relative movement to the first electrode in
the direction in which the developer carrier and the pho-
toconductor are confronted with each other. Thus, when
the process unit is mounted to the casing and an image
is formed, even if vibrations occur due to rotation of the
photoconductor, the developing cartridge can be moved
relative to the first casing to follow the vibrations. On the
other hand, since the first electrode is positioned as the
first electrode is engaged with the through hole and is
fixed, even if the developing cartridge is moved relative
tothefirst casing, the first electrode can be keptin contact
with the second electrode at a fixed position. Thus, the
bias can be stably supplied.

[0209] In the illustrative, non-limiting embodiment of
(9), when the process unit is mounted to the casing, the
first electrode and the second electrode come in contact
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with each other along the direction in which the developer
carrier and the photoconductor are confronted with each
other. Thus, reliable contact between the first electrode
and the second electrode can be ensured.

[0210] In the illustrative, non-limiting embodiment of
(10), the second electrode comes in contact with the first
electrode from the photoconductor side. Thus, reliable
contact between the first electrode and the second elec-
trode can be ensured without hindering mounting of the
process unit to the casing.

[0211] In the illustrative, non-limiting embodiment of
(11), when the developing cartridge is mounted to the
first casing, the first electrode is engaged with the first
casing by the urging force of the joint member and is
fixed. Thus, when an image is formed, even if vibrations
occur due to rotation of the photoconductor and the de-
veloping cartridge is moved relative to the first casing to
follow the vibrations, the first electrode is positioned as
the first electrode is engaged with the first casing and is
fixed. Accordingly, even if the developing cartridge is
moved relative to the first casing, the first electrode can
be kept in contact with the apparatus electrode at a fixed
position. Thus, the bias can be stably supplied.

[0212] In the illustrative, non-limiting embodiment of
(12), when the developing cartridge is mounted to the
first casing, the slope of the first electrode is brought into
sliding contact with the first casing. Thus, the first elec-
trode can be engaged reliably with the first casing. When
the developing cartridge is detached from the first casing,
the slope is also brought into sliding contact with the first
casing. Thus, the engagement of the first electrode with
the first casing can be released reliably.

[0213] In the illustrative, non-limiting embodiment of
(13), in the first electrode, the slope is provided in the
direction orthogonal to the urging direction of the joint
member. Thus, the engagement of the first electrode with
the first casing and the disengagement of the first elec-
trode from the first casing can be ensured reliably from
the direction orthogonal to the urging direction of the joint
member.

[0214] In the illustrative, non-limiting embodiment of
(14), since the contact face of the first electrode contains
a line portion along the urging direction of the joint mem-
ber, even if the contact pressure between the first elec-
trode and the apparatus electrode is strong, it is unlikely
that the first electrode is disengaged from the first casing,
and therefore reliable contact between the first electrode
and the apparatus electrode can be ensured. Conse-
quently, the bias can be stably supplied.

[0215] In the illustrative, non-limiting embodiment of
(15), the joint member is formed of a conductive material.
Thus, the bias can be applied reliably to the developer
carrier.

Claims

1. A process unit comprising:
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a first casing having a photoconductor on which
an electrostatic latentimage can be formed; and
a developing cartridge having a developer car-
rier for carrying a developer to develop the elec-
trostatic latent image, the developing cartridge
being detachably mountable to the first casing,
wherein

the first casing comprises:

a first accommodating section for accom-
modating the developing cartridge so that
the developer carrier is confronted with the
photoconductor in a first direction, the first
accommodating section having an engage-
ment portion, and wherein

the developing cartridge comprises:

a first electrode which enters the en-
gagement portion in a second direction
intersecting the first direction to be en-
gaged with and fixed to the engage-
ment portion when the developing car-
tridge is accommodated in the first ac-
commodating section, and which can
inputs a bias to the developer carrier;
a second casing which supports the de-
veloper carrier, and which is movable
relative to the first electrode in the first
direction when the developing cartridge
is accommodated in the first accommo-
dating section; and
ajointmember which joins the first elec-
trode to the second casing, and which
urges the first electrode toward the en-
gagement portion when the developing
cartridge is accommodated in the first
accommodating section.

The process unit as claimed in claim 1, wherein the
first electrode comprises a proximal portion and a
distal portion extending from the proximal portion in
a third direction in which the joint member urges the
first electrode, at least the distal portion comprises
a slope surface, and the slope surface is inclined so
that a peripheral length of the slope surface as de-
fined in an imaginary plane orthogonal to the third
direction is gradually decreased as the slope surface
goes away from the proximal portion.

The process unit as claimed in claim 2, wherein the
slope surface is provided on at least portions of the
first electrode, and the portions of the first electrodes
are opposed to each other in a fourth direction or-
thogonal to both the first and third directions.

The process unit as claimed in any one of claims 1
to 3, wherein the first electrode comprises a contact
face containing an imaginary straight line parallel to
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the third direction.

The process unit as claimed in any one of claims 1
to 4, wherein the joint member is formed of a con-
ductive material.

The process unit as claimed in any one of claims 1
to 5, wherein the first casing comprises a first guide
section which guides the first electrode to the en-
gagement portion when the developing cartridge is
mounted to the first casing.

The process unit as claimed in claim 6, wherein the
first casing comprises a second guide section which
guides the second casing to the firstaccommodating
section when the developing cartridge is mounted to
the first casing, wherein

the second guide section comprises a guide start
portion extending in a fifth direction and a guide end
portion extending in a sixth direction different from
the fifth direction, and the sixth direction is different
from the fifth direction and is substantially parallel to
the first direction, and wherein

a direction in which the first guide section extends is
substantially parallel to the fifth direction.

An image formation apparatus comprising:

a process unit comprising a first casing having
a photoconductor on which an electrostatic la-
tentimage can be formed and a developing car-
tridge having a developer carrier for carrying a
developer to develop the electrostatic latent im-
age, the developing cartridge being detachably
mountable to the first casing; and

an apparatus casing to which the process unit
is detachably mountable, wherein the first cas-
ing comprises:

a first accommodating section for accom-
modating the developing cartridge so that
the developer carrier is confronted with the
photoconductor in a first direction, the first
accommodating section having an engage-
ment portion, wherein

the developing cartridge comprises:

a first electrode which enters the en-
gagement portion in a second direction
intersecting the first direction to be en-
gaged with and fixed to the engage-
ment portion when the developing car-
tridge is accommodated in the first ac-
commodating section, which caninputs
a bias to the developer carrier;

a second casing which supports the de-
veloper carrier, and which is movable
relative to the first electrode in the first



10.

1.

12,

27

direction when the developing cartridge
is accommodated in the firstaccommo-
dating section; and
ajointmember which joins the first elec-
trode to the second casing, and which
urges the first electrode toward the en-
gagement portion when the developing
cartridge is accommodated in the first
accommodating section, and wherein
the apparatus casing comprises:

a second accommodating section
foraccommodating the first casing;
and

a second electrode, disposed in
the second accommodating sec-
tion, for contacting the first elec-
trode.

The image formation apparatus as claimed in claim
8, wherein the second electrode is confronted with
the first electrode in the first direction when the first
casing having the developing cartridge accommo-
dated therein is accommodated in the second ac-
commodating section.

The image formation apparatus as claimed in claim
9, wherein the second electrode is located between
the first electrode and the photoconductor when the
first casing having the developing cartridge accom-
modated therein is accommodated in the second ac-
commodating section.

A developing cartridge comprising:

a developer carrier for carrying a developer;

a second casing having a pair of side plates
which respectively supporting longitudinal end
parts of the developer carrier;

a first electrode for inputting a bias to the devel-
oper carrier; and

a joint member which joins the first electrode to
one of the side plates, and which urges the first
electrode in a first direction perpendicular to the
one of the side plates, thereby joining the second
casing and the first electrode relatively movably
in a second direction parallel with the one of the
side plates.

The developing cartridge as claimed in claim 11,
wherein the first electrode comprises a proximal por-
tion and a distal portion extending from the proximal
portion in the first direction, at least the distal portion
comprises a slope surface, and the slope surface is
inclined so that a peripheral length of the slope sur-
face as defined in an imaginary plane orthogonal to
the first direction is gradually decreased as the slope
surface goes away from the proximal portion.
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The developing cartridge as claimed in claim 12,
wherein the slope surface is provided on at least por-
tions of the first electrode, and the portions of the
first electrodes are opposed to each other in a third
direction orthogonal to both the first and second di-
rections.

The developing cartridge as claimed in any one of
claims 11 to 13 wherein the first electrode comprises
a contact face containing an imaginary straight line
parallel to the first direction.

The developing cartridge as claimed in any one of
claims 11 to 14, wherein the joint member is formed
of a conductive material.

A toner cartridge detachably mountable to a laser
printer, comprising:

a casing having first and second side walls, and
defining a first chamber storing a toner therein
and a second chamber communicating with the
first chamber;

an electrically conductive toner carrier rotatably
supported by the firstand second side walls, and
located in the second chamber;

an electrode electrically connected to the toner
carrier; and

an elastic support member elastically supporting
the electrode to the first side wall.

The toner cartridge as claimed in claim 16, wherein
the electrode is protruded relative to the first side
wall in a first direction away from the second side
wall, and the electrode is movable in a second direc-
tion perpendicular to the first direction.

The toner cartridge as claimed in claim 16 or 17,
wherein the electrode has one of a spherical distal
end and a tapered distal end.

The toner cartridge as claimed in any one of claims
16 to 18, wherein the support member is electrically
conductive, and the electrode is electrically connect-
ed to the toner carrier through the support member.

The toner cartridge as claimed in claim 19, further
comprising:

an electrically conductive plate fixed to the first
side wall, wherein the support member is elec-
trically connected to the toner carrier though the
plate.
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